One-electron oxidation of C(2) and C(3) methyl substituted 5,6-dihydroxyindoles: model pathways of melanogenesis.
One-electron oxidation of a series of C(2)- and C(3)-methyl substituted analogues of 5,6-dihydroxyindole (DHI), in the pH range 5-9, was studied using the technique of pulse radiolysis with spectrophotometric detection. This investigation was undertaken to further our understanding of the involvement of free radical species in the polymerization processes leading to melanin formation. The optical absorption spectra of the protonated indole semiquinone radicals resulting from the one-electron oxidation of C(2)- and C(3)-methyl substituted indoles were similar to those of their corresponding hydroxylated indoles. From this similarity, it is inferred that methylation at C(2) and C(3) of DHI has little or no effect upon the initial radicals. The semiquinone radicals of these analogues subsequently decay to yield the corresponding quinone methide/imine. However, methyl substitution at C(2) and C(3) of the quinone methide derived from these analogues results in their stabilization. This stabilization contracts with the reactivity of the corresponding quinone methide from DHI. Further, these stabilized quinone methides do not interact with the azide ion (N3-), in contrast to the reaction of N3- with the quinone methide of DHI. It is concluded that methylation at C(2) and C(3) of DHI will modify the pathways so that the polymerization processes are less effective than those with DHI.